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• New Calibration Factor 
• Pulse Shape
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Mean    1.337
RMS    0.6665

 / ndf 2χ  96.38 / 31
Prob  08− 1.256e
Width     0.0016± 0.1068 
MP        0.0020± 0.9762 
Area      12.1±  1406 
GSigma    0.00694± 0.02957 
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 / ndf 2χ  89.03 / 32

Prob  07− 2.823e
Width     0.001± 0.112 

MP        0.0019± 0.9805 

Area      12.2±  1418 

GSigma   01− 3.557e±07 − 2.749e
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RMS    0.5785

 / ndf 2χ  54.71 / 22

Prob   0.0001304
Width     0.00202± 0.05932 

MP        0.0023± 0.7971 

Area      6.1± 351.9 

GSigma    0.010556± 0.008759 
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 / ndf 2χ  67.44 / 22
Prob  06− 1.661e
Width     0.00200± 0.05795 
MP        0.0023± 0.7954 
Area      6.0± 349.9 
GSigma    0.00685± 0.01409 
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 / ndf 2χ  74.57 / 32
Prob  05− 2.994e
Width     0.0016± 0.1069 
MP        0.002± 0.983 
Area      12.3±  1445 
GSigma    0.00612± 0.03097 
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 / ndf 2χ  97.04 / 32
Prob  08− 1.804e
Width     0.0016± 0.1101 
MP        0.0020± 0.9833 
Area      12.4±  1460 
GSigma    0.00687± 0.02811 
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 / ndf 2χ  96.01 / 23
Prob  11− 6.812e
Width     0.00112± 0.06202 
MP        0.002± 0.795 
Area      6.0± 346.5 
GSigma   01− 4.77e±07 − 2.94e
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 / ndf 2χ  104.6 / 23
Prob  12− 2.279e

Width     0.00103± 0.05876 

MP        0.0021± 0.7904 

Area      6.0± 346.9 
GSigma   01− 2.916e±07 − 2.309e
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 / ndf 2χ  70.34 / 31
Prob  05− 6.906e
Width     0.00174± 0.09743 
MP        0.00±  0.99 
Area      10.9±  1144 
GSigma    0.00460± 0.04509 
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 / ndf 2χ  73.77 / 31
Prob  05− 2.406e
Width     0.0017± 0.1023 
MP        0.0020± 0.9946 
Area      11.3±  1223 
GSigma    0.00576± 0.03452 

hES5_4

0 1 2 3 4 50

200

400

600

800

1000

1200
hES1_5 hES1_5

Entries  5416
Mean   0.8502
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 / ndf 2χ  113.4 / 19
Prob  15− 1.869e
Width     0.00191± 0.05926 
MP        0.0021± 0.7966 
Area      6.6± 416.6 
GSigma    0.0060± 0.0165 
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 / ndf 2χ  108.1 / 19
Prob  14− 1.794e

Width     0.00098± 0.05856 

MP        0.0020± 0.7892 
Area      6.4± 389.7 

GSigma   01− 4.097e±07 − 4.618e
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 / ndf 2χ  108.9 / 29
Prob  11− 3.502e
Width     0.00165± 0.09547 
MP        0.0020± 0.9797 
Area      10.6±  1087 
GSigma    0.00514± 0.03398 

hES3_6

0 1 2 3 4 50

200

400

600

800

1000

1200

1400

1600

1800

2000
hES2_6 hES2_6

Entries  11305
Mean     1.35
RMS    0.6477

 / ndf 2χ  74.28 / 31
Prob  05− 2.052e
Width     0.0017± 0.1007 
MP        0.0021± 0.9894 
Area      11.0±  1151 
GSigma    0.00535± 0.03258 
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 / ndf 2χ  157.2 / 19

Prob  24− 8.961e

Width     0.00102± 0.05995 

MP        0.0020± 0.7946 

Area      6.3± 385.1 

GSigma   01− 4.107e±07 − 5.864e
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 / ndf 2χ  105.3 / 19
Prob  14− 5.788e
Width     0.00198± 0.06048 
MP        0.0021± 0.7964 
Area      6.8± 433.8 
GSigma    0.00731± 0.01408 
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Energy Distribution from the result of MC simulation
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Fitting by Landau convoluted with Gaussian function
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Final Fitting after applying new calibration factor.
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Width     0.0113± 0.1479 
MP        0.014± 1.232 
Area      3.5± 112.6 
GSigma    0.019± 0.177 
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MP        0.0±     1 
Area      2.37± 53.84 
GSigma    0.0200± 0.1711 

0 1 2 3 4 50

10

20

30

40

50

60

70

80

90

hESF1_1
Entries  625

 / ndf 2χ  35.97 / 29
Width     0.01051± 0.08226 
MP        0.0±     1 
Area      2.37± 53.84 
GSigma    0.0200± 0.1711 

hESF1_1 hESF0_1
Entries  696

 / ndf 2χ  50.19 / 28
Width     0.0106± 0.0771 
MP        0.014± 1.002 
Area      2.47± 58.12 
GSigma    0.0184± 0.1655 

0 1 2 3 4 50

20

40

60

80

100
hESF0_1

Entries  696
 / ndf 2χ  50.19 / 28

Width     0.0106± 0.0771 
MP        0.014± 1.002 
Area      2.47± 58.12 
GSigma    0.0184± 0.1655 

hESF0_1

hESF2_2
Entries  582

 / ndf 2χ  28.76 / 36
Width     0.0176± 0.1667 
MP        0.018± 1.239 
Area      2.44± 55.13 
GSigma    0.0355± 0.1379 

0 1 2 3 4 50

10

20

30

40

50

60 hESF2_2
Entries  582

 / ndf 2χ  28.76 / 36
Width     0.0176± 0.1667 
MP        0.018± 1.239 
Area      2.44± 55.13 
GSigma    0.0355± 0.1379 

hESF2_2 hESF3_2
Entries  1153

 / ndf 2χ  45.89 / 38
Width     0.0118± 0.1873 
MP        0.01±  1.25 
Area      3.5± 114.6 
GSigma    0.0247± 0.1108 

0 1 2 3 4 50

20

40

60

80

100

hESF3_2
Entries  1153

 / ndf 2χ  45.89 / 38
Width     0.0118± 0.1873 
MP        0.01±  1.25 
Area      3.5± 114.6 
GSigma    0.0247± 0.1108 

hESF3_2 hESF0_3
Entries  696

 / ndf 2χ  34.88 / 28
Width     0.0109± 0.1026 
MP        0.012± 1.011 
Area      2.52± 59.45 
GSigma    0.020± 0.139 

0 1 2 3 4 50

10

20

30

40

50

60

70

80

90
hESF0_3

Entries  696
 / ndf 2χ  34.88 / 28

Width     0.0109± 0.1026 
MP        0.012± 1.011 
Area      2.52± 59.45 
GSigma    0.020± 0.139 

hESF0_3 hESF1_3
Entries  625

 / ndf 2χ  42.53 / 26
Width     0.00946± 0.07567 
MP        0.011± 1.004 
Area      2.36± 53.15 
GSigma    0.0150± 0.1194 
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Final Fitting after applying new calibration factor.
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MP Value from the result of MC simulation.

 float Norm_Factor[32] = { 0.79, 0.79, 0.79, 0.79, 
                           0.79, 0.79, 0.79, 0.79, 
                           0.79, 0.79, 0.79, 0.79, 
                           0.79, 0.79, 0.79, 0.79, 
                           0.78, 0.78, 0.78, 0.78, 
                           0.79, 0.79, 0.79, 0.79, 
                           0.78, 0.78, 0.78, 0.78, 
                           0.79, 0.79, 0.79, 0.79  };
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Width     0.00809± 0.07871 
MP        0.0094± 0.7991 
Area      2.80± 73.61 
GSigma    0.0152± 0.1239 

hESF1_7

Final Fitting after applying new calibration factor.

Period 0
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Final Fitting after applying new calibration factor.
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Attenuation length !

Calibration Factor
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Pulse Shape
9 October, 2019 
HongMin KIM
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root [2] plot_int(31271,0,308) 
DCV channel : 0 
Pedstal : 0 
MyPedstal0 : 0 
MyPedstal1 : 1034.44 
Peak : 10000

root [3] plot_int(31271,0,618) 
DCV channel : 0 
Pedstal : 0 
MyPedstal0 : 0 
MyPedstal1 : 973.778 
Peak : 10000

root [4] plot_int(31271,0,926) 
DCV channel : 0 
Pedstal : 0 
MyPedstal0 : 0 
MyPedstal1 : 999.889 
Peak : 10000

root [5] plot_int(31271,0,14728) 
DCV channel : 0 
Pedstal : 0 
MyPedstal0 : 0 
MyPedstal1 : 1020.78 
Peak : 10000
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root [4] tout->Scan("DCVPedestal[0]:DCVPeak[0]","DCVPedestal[0] == 0")

“Same List” 

root [5] tout->Scan("DCVPedestal[0]:DCVPeak[0]","DCVPeak[0] == 10000”) 
root [7] tout->Scan("DCVPedestal[2]:DCVPeak[2]","DCVPeak[2] == 10000") 
root [6] tout->Scan("DCVPedestal[1]:DCVPeak[1]","DCVPeak[1] == 10000") 
root [8] tout->Scan("DCVPedestal[2]:DCVPeak[2]","DCVPedestal[2] == 0”) 
root [9] tout->Scan("DCVPedestal[20]:DCVPeak[20]","DCVPedestal[20] == 0”) 
root [10] tout->Scan("DCVPedestal[31]:DCVPeak[31]","DCVPedestal[31] == 0")

Run Number = 31271 
Node = 19, File Number = 0

************************************************ 
*    Row   * DCVPedest * DCVPeak[0 *   SpillNo * 
************************************************ 
*        0 *         0 *     10000 *         2 * 
*      308 *         0 *     10000 *         3 * 
*      618 *         0 *     10000 *         4 * 
*      926 *         0 *     10000 *         5 * 
*     1238 *         0 *     10000 *         6 * 
*     1547 *         0 *     10000 *         7 * 
*     1857 *         0 *     10000 *         8 * 
*     2158 *         0 *     10000 *         9 * 
*     2468 *         0 *     10000 *        10 * 
*     2780 *         0 *     10000 *        11 * 
*     3091 *         0 *     10000 *        12 * 
*     3395 *         0 *     10000 *        13 * 
*     3699 *         0 *     10000 *        14 * 
*     3998 *         0 *     10000 *        15 * 
*     4308 *         0 *     10000 *        16 * 
*     4619 *         0 *     10000 *        17 * 
*     4932 *         0 *     10000 *        18 * 
*     5240 *         0 *     10000 *        19 * 
*     5545 *         0 *     10000 *        20 * 
*     5851 *         0 *     10000 *        21 * 
*     6164 *         0 *     10000 *        22 * 
*     6468 *         0 *     10000 *        23 * 
*     6771 *         0 *     10000 *        24 * 
*     7079 *         0 *     10000 *        25 * 
*     7387 *         0 *     10000 *        26 *

*     7692 *         0 *     10000 *        27 * 
*     7999 *         0 *     10000 *        28 * 
*     8308 *         0 *     10000 *        29 * 
*     8614 *         0 *     10000 *        30 * 
*     8917 *         0 *     10000 *        31 * 
*     9225 *         0 *     10000 *        32 * 
*     9532 *         0 *     10000 *        33 * 
*     9834 *         0 *     10000 *        34 * 
*    10139 *         0 *     10000 *        35 * 
*    10442 *         0 *     10000 *        36 * 
*    10749 *         0 *     10000 *        37 * 
*    11049 *         0 *     10000 *        38 * 
*    11355 *         0 *     10000 *        39 * 
*    11657 *         0 *     10000 *        40 * 
*    11964 *         0 *     10000 *        41 * 
*    12274 *         0 *     10000 *        42 * 
*    12584 *         0 *     10000 *        43 * 
*    12892 *         0 *     10000 *        44 * 
*    13202 *         0 *     10000 *        45 * 
*    13502 *         0 *     10000 *        46 * 
*    13809 *         0 *     10000 *        47 * 
*    14116 *         0 *     10000 *        48 * 
*    14422 *         0 *     10000 *        49 * 
*    14728 *         0 *     10000 *        50 * 
************************************************ 
==> 49 selected entries 
(Long64_t)49

The First Event of Each Spill

There are 250 Spills, 
249 events that is DCVPedestal == 012



Run 31271

•Total L2 Accepted = 3,662,039 

•The number of Dump DST File = 1,832,807 

•The number of Trig#2. CsI(Et) = 119,334 

•The number of abnormal pulse = 249, DeltaTrig == 1
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root [3] plot_int(31271,0,350) 
DCV channel : 0 
Pedstal : 949.222 
MyPedstal0 : 949.222 
MyPedstal1 : 996.444 
Peak : 383 
Max_Point : 1332, Min_Point : 941 
Delta_Point : 391 root [4] plot_int(31271,1,350) 

DCV channel : 1 
Pedstal : 902.778 
MyPedstal0 : 951 
MyPedstal1 : 902.778 
Peak : 83 
Max_Point : 985, Min_Point : 897 
Delta_Point : 88

root [5] plot_int(31271,2,350) 
DCV channel : 2 
Pedstal : 996.222 
MyPedstal0 : 996.222 
MyPedstal1 : 1008.33 
Peak : 413 
Max_Point : 1409, Min_Point : 979 
Delta_Point : 430

root [6] plot_int(31271,3,350) 
DCV channel : 3 
Pedstal : 949.889 
MyPedstal0 : 949.889 
MyPedstal1 : 991.889 
Peak : 84 
Max_Point : 1033, Min_Point : 940 
Delta_Point : 93
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How can we suppress the noise? 

  for(int ievent=0;ievent<nevents;ievent++){ 
    tin->GetEntry(ievent); 

    for(int id=0;id<32;id++){ 
      max_point[id] = 0; 
      min_point[id] = 20000; 
      delta_p[id] = 0; 
    } 

    for(int id=0;id<32;id++){ 
      for(int ich=0;ich<64;ich++){ 
        if( Wfm[id][ich] < min_point[id] ) min_point[id] = Wfm[id][ich]; 
        if( Wfm[id][ich] > max_point[id] ) max_point[id] = Wfm[id][ich]; 
      } 

      delta_p[id] = max_point[id] - min_point[id]; 

      hdelta_p[id]->Fill(delta_p[id]); 

    } 
  }

•First, We can get the gap of the maximum and the minimum 
point
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Delta point distribution for Run31271(DCV1) 
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Delta point distribution for Run31271(DCV2) 
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Delta point distribution for Run31271(DCV1) 

hdelta_p_0
Entries  15037
Mean    70.92
RMS     67.82

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_0
Entries  15037
Mean    70.92
RMS     67.82

MPPC Ch.0
hdelta_p_1

Entries  15037
Mean    74.79
RMS     71.38

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_1
Entries  15037
Mean    74.79
RMS     71.38

MPPC Ch.1
hdelta_p_2

Entries  15037
Mean    61.65
RMS     70.47

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_2
Entries  15037
Mean    61.65
RMS     70.47

MPPC Ch.2
hdelta_p_3

Entries  15037
Mean    65.05
RMS     69.53

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_3
Entries  15037
Mean    65.05
RMS     69.53

MPPC Ch.3

hdelta_p_4
Entries  15037
Mean    86.26
RMS     75.24

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_4
Entries  15037
Mean    86.26
RMS     75.24

MPPC Ch.4
hdelta_p_5

Entries  15037
Mean    81.33
RMS     73.71

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_5
Entries  15037
Mean    81.33
RMS     73.71

MPPC Ch.5
hdelta_p_6

Entries  15037
Mean    70.52
RMS      76.8

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_6
Entries  15037
Mean    70.52
RMS      76.8

MPPC Ch.6
hdelta_p_7

Entries  15037
Mean    67.72
RMS     74.28

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_7
Entries  15037
Mean    67.72
RMS     74.28

MPPC Ch.7

hdelta_p_8
Entries  15037
Mean    69.68
RMS     70.13

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_8
Entries  15037
Mean    69.68
RMS     70.13

MPPC Ch.8
hdelta_p_9

Entries  15037
Mean    80.54
RMS     71.04

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_9
Entries  15037
Mean    80.54
RMS     71.04

MPPC Ch.9
hdelta_p_10

Entries  15037
Mean    62.67
RMS     72.12

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts
10

210

310

hdelta_p_10
Entries  15037
Mean    62.67
RMS     72.12

MPPC Ch.10
hdelta_p_11

Entries  15037
Mean     65.5
RMS     73.14

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_11
Entries  15037
Mean     65.5
RMS     73.14

MPPC Ch.11

hdelta_p_12
Entries  15037
Mean    79.79
RMS     78.62

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_12
Entries  15037
Mean    79.79
RMS     78.62

MPPC Ch.12
hdelta_p_13

Entries  15037
Mean     80.1
RMS     79.29

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_13
Entries  15037
Mean     80.1
RMS     79.29

MPPC Ch.13
hdelta_p_14

Entries  15037
Mean    67.28
RMS      76.6

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_14
Entries  15037
Mean    67.28
RMS      76.6

MPPC Ch.14
hdelta_p_15

Entries  15037
Mean    67.39
RMS     75.94

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_15
Entries  15037
Mean    67.39
RMS     75.94

MPPC Ch.15

Blue : Delta point distribution, Red : DCVPeak distribution
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Delta point distribution for Run31271(DCV2) 

hdelta_p_16
Entries  15037
Mean    41.75
RMS     65.41

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_16
Entries  15037
Mean    41.75
RMS     65.41

MPPC Ch.16
hdelta_p_17

Entries  15037
Mean    43.69
RMS     64.77

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_17
Entries  15037
Mean    43.69
RMS     64.77

MPPC Ch.17
hdelta_p_18

Entries  15037
Mean    56.59
RMS     64.49

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_18
Entries  15037
Mean    56.59
RMS     64.49

MPPC Ch.18
hdelta_p_19

Entries  15037
Mean    53.73
RMS     62.41

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_19
Entries  15037
Mean    53.73
RMS     62.41

MPPC Ch.19

hdelta_p_20
Entries  15037
Mean    49.62
RMS     70.09

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_20
Entries  15037
Mean    49.62
RMS     70.09

MPPC Ch.20
hdelta_p_21

Entries  15037
Mean    46.53
RMS     69.72

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_21
Entries  15037
Mean    46.53
RMS     69.72

MPPC Ch.21
hdelta_p_22

Entries  15037
Mean    67.36
RMS     65.83

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_22
Entries  15037
Mean    67.36
RMS     65.83

MPPC Ch.22
hdelta_p_23

Entries  15037
Mean    60.83
RMS     67.92

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_23
Entries  15037
Mean    60.83
RMS     67.92

MPPC Ch.23

hdelta_p_24
Entries  15037
Mean     49.7
RMS     75.45

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_24
Entries  15037
Mean     49.7
RMS     75.45

MPPC Ch.24
hdelta_p_25

Entries  15037
Mean    53.92
RMS     75.17

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_25
Entries  15037
Mean    53.92
RMS     75.17

MPPC Ch.25
hdelta_p_26

Entries  15037
Mean     63.5
RMS     73.29

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts
10

210

310

hdelta_p_26
Entries  15037
Mean     63.5
RMS     73.29

MPPC Ch.26
hdelta_p_27

Entries  15037
Mean    65.25
RMS      72.9

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_27
Entries  15037
Mean    65.25
RMS      72.9

MPPC Ch.27

hdelta_p_28
Entries  15037
Mean    46.58
RMS     68.49

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_28
Entries  15037
Mean    46.58
RMS     68.49

MPPC Ch.28
hdelta_p_29

Entries  15037
Mean    46.93
RMS     70.26

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_29
Entries  15037
Mean    46.93
RMS     70.26

MPPC Ch.29
hdelta_p_30

Entries  15037
Mean    56.52
RMS     67.07

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

10

210

310

hdelta_p_30
Entries  15037
Mean    56.52
RMS     67.07

MPPC Ch.30
hdelta_p_31

Entries  15037
Mean    61.14
RMS     66.89

Delta_Point
0 50 100 150 200 250 300 350 400 450 500

Ev
en

ts

1

10

210

310

hdelta_p_31
Entries  15037
Mean    61.14
RMS     66.89

MPPC Ch.31

Blue : Delta point distribution, Red : DCVPeak distribution
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DCVEne Distribution Cosmic ray period7
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hESF1_7

Normalization factor is not applied Only new path length correction factor applied
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hESF1_7
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